SUMMARY With the aid of high resolution chromosome banding, a t(3;20) translocation was discovered in a large family with six retarded members. The translocation involved very small terminal segments. The unbalanced products resulting in partial trisomy 20q and monosomy 3p were observed in the retarded subjects. Gene localisation studies of the ADA gene, with a presumed locus on the long arm of chromosome 20, were also carried out and seem to exclude this gene from the distal part of 20q (20q13-13.1qter).
A number of cases of partial trisomy for the short arm of chromosome 20 have been reported,1 2 but very few cases have been described with trisomy involving the long arm. The first case of partial trisomy involving 20q was described by Pawlowitzki et a13 in a 9 month old girl with multiple anomalies.
We report here the clinical and cytogenetic findings in a family with a t(3;20) translocation segregating in three generations and resulting in partial trisomy 20q and partial monosomy 3p in six persons. Two further subjects with mental retardation and congenital malformations presumably also had unbalanced karyotypes, but had died by the time of the investigation.
This report illustrates the power of high resolution banding techniques in identifying very small chromosomal changes.
ADA (adenosine deaminase) activity in cultured skin fibroblasts and granulocytes from affected and normal members of the family were also investigated. Deficiency of ADA causes an autosomal recessive form of severe combined immunodeficiency. The catalytic activity of the enzyme resides in a single polypeptide encoded by a locus presumed to be on the long arm of chromosome 20. family was first studied by us in 1974, when 11I.7 asked for genetic counselling before pregnancy because of the family history of mental retardation. Her chromosomes, analysed with standard Q banding, showed a normal female karyotype. The karyotypes of the mentally retarded subjects were also found to be normal at the time. They were screened for possible metabolic diseases by analyses of urinary amino acids and acid mucopolysaccharides and lysosomal enzymes in leucocytes and serum, but no abnormalities were found. Accordingly, we had to advise the woman that although a hereditary disorder was suspected, we were unable to diagnose it. She later gave birth to IV. 13 Enzyme activity was determined at 37°C by measuring the formation of inosine and hypoxanthine from adenosine. The assay mixture contained in a final volume of 50 ,ul: 150 jsmol/l (8-14C) adenosine (5 gCi/Rmol), 25 mmol/l Tris-succinate, pH=7-6, and cell extract 0-1 to 0*3 mg protein/ml. At two minute intervals, 5 [tl samples were withdrawn, mixed with 5 Rl (5 mmol/I adenosine, inosine, and hypoxanthine), and chromatographed on polyethylenimine impregnated cellulose plates. The chromatograms were developed in boric acid 10 g/l, LiCl 1-5 g/l, pH=7*0. This allowed the separation of hypoxanthine and inosine from adenosine. After drying, the spots were localised under UV light, cut out, and counted in a liquid scintillation spectrophotometer.
PURINE NUCLEOSIDE PHOSPHORYLASE (PNP) Enzyme activity was determined by measuring the formation of hypoxanthine from inosine. The assay mixture contained 0-5 mmolI (8-'4C) inosine (5 ,uCi/,mol), sodium phosphate 0-1 mol/l, pH=7-1. Otherwise, the procedures used were as described above for ADA.
5' NUCLEOTIDASE (NUC)
Enzyme activity was determined by a previously described radiochemical method. 6 The results are shown in tables 1 and 2. Table 1 shows enzyme activities in skin fibroblasts from controls and from one patient with partial trisomy 20q (IV. 13) as well group.bmj.com on July 6, 2017 -Published by http://jmg.bmj.com/ Downloaded from testing (Leiter) showed that he functioned in the mildly to moderately retarded range. His appearance was dysmorphic with a long thin trunk, long arms, and long thin fingers. The skull was small with ample coarse hair with a low hairline at the neck and forehead. The eyes were deep set and hypermetropia was present. There was a long philtrum, small low set ears, small triangular mouth, and high arched palate. An extra crease on the fifth finger was noted. One testis was undescended, but the external genitalia were otherwise normal. X-ray investigations of the skull, pelvis, and spine were normal. Bone age was slightly retarded. Amino acids in serum and urine and investigations of lysosomal enzymes in leucocytes and serum were normal.
Discussion
The unbalanced karyotypes in our patients were not associated with gross malformations and were compatible with a normal life span. However, two retarded subjects in the family died in childhood before the present investigations, and both probably had unbalanced karyotypes, although they might have had a different form of imbalance from the other retarded family members.
In addition to partial trisomy 20q, the retarded members of this family may be also monosomic for a small segment of 3p. Deletions of 3pter-*p25 have often been described with strikingly similar clinical findings,7 including some features which were also present in our patients, such as low frontal and nuchal hairline, epicanthic folds, narrow nose, and long philtrum. Features not found in our patients were pre-and postnatal growth retardation and postaxial hexadactyly.
In Our investigations of heterozygotes from a family with ADA deficiency indicate that the assay is valid for gene dosage studies, and the results in a trisomic subject seem to exclude the ADA locus from the distal part of 20q (2q13.1-3qter).
The apparent disagreement among several investigators might be explained by difficulties in exact localisations of breakpoints, or it could be due to the localisation of the ADA gene to band q12 which is between the previously suggested localisations. 
